
Progress Report on Fisheries Development
 

in Northeast Brazil
 

INTERNATIONAL CENTER FOR AQUACULTURE
 
AGRICULTURAL EXPERIMENT STATION AUBURN UNIVERSITY:
 

R. DENNIS ROUSE, DIRECTOR AUBURN, ALABAMA
 
RESEARCH AND DEVELOPMENT SERIES NO. 26 Project: AID 1152T.O.2. FEBRUARY1980
 



CONTENTS
 

Page 

TRAINING AND TECIINICAL ASSISTANCE ............................ 3
 

INSTALLATIONS AND FACILITIES .................................. 4
 

FIsii CILT'UInE RESEARCII PROGRAM .............................. 4
 
Tilapia Production Experiments ............................... 4
 
Production of All-male Tilapia Hybrid Fingerlings .............. 7
 
Evaluation of Tilapias in Intensive Fish Culture ............. 9
 
Experiments with Tawbaqui (Colossoma macropomum) and
 

Pirapitinga (Colossoma bidens) ............................. 9
 

RESERVoIR FISIIE IES .......................................... 11
 

FISII CUILIRE EXTENSION ..................................... 12
 

BIBLIO GRAI'IY. ................................................ 15
 

PUBRlSHED FEBRUARY 1980-2M 

COVER PHOTO. Harvesting all-male ilapla hybrid fingerlingsat the 
Valdemar C. de Franca fish hatchery In Maranguape, Brazil, for 
stocking Intensive fish culture ponds. 

Information contained herein is available to all without 
regardto race, color, or national origin. 



Progress Report on Fisheries Development 
inNortheast Brazil 

LEONARD L. LOVSHIN i 

A 1111IIN UNI \l:,srl'Y, under contract by USAII) (U.S. 
Agency for International Development), has been involved in 
improving the freshwater fishery resources in Northeast Brazil 
since 1966 whcn several staff ateibers participated in short-
tern work riograis in that contry. Front 1969 to the present, 
the I.niversity has provided techi.ical assistan,.. in the forii of 
resident advisors to the Brazilian federal agency, I)N()CY2, in 
fish culture, reservoir itianiiieit., and fish culture extension. 
Th'' 'uthor was the tesident fish cu!ture advisor fron June 1972 
until his return to Aiburn iii January 1979. Th e fisheries technical 
assi"'ance contract to the lBrazilia: giovernment itwas terminated 
ott lebrutary 28, 1979. Principal duties ii volved assisting Brazil-
ilt biologists ill conducting and ailyzing fish culture research 

and aiding I)NO(CS in pltining an inipleenting seiiii-anitimal 
fishery short courses for Brazilian and other l.atin Aimerican 
fisher' \vorkers. 

Tlhis repoirt siitniarizes the pttitent activities related to 
fishery til fish culture researh and training x\ ithin thl I)N( )(5S 
fishery organization during the periiod .anuarv I, 1977 - )ecent-
her 31, 1978. Previius progress reports describe flheries 
develiop ent iii Northeast Brazil (3, 7, 8, 9, 10, 11). 

TRAINING AND TECHNICAL ASSISTANCE 

The Centri de Pesquisas Ictiologic'asis rec gnized as ne of 
the otstinttliii g trop icalI freshiwater fishery resea rchtt id 
traitting org tnizttioiins ill l,atit America. Staff of the r,'search 
center are frequently invited to present research and piosition 
papers at national and international fishery conf'renices. The 
number of requests for technical assistatice. in fisheries and 
aquatic biol g friti FIrazi!i:ai and other Souitd American 
atgencies is growixnig yearly. I)N()CS bioloigists have assisted 
Brazilian state and federal agencies aiid acadmilic institutits ill 
planning and carrying ttit wiide range tf fishery activities tot 
develop Brazil's fishery resillirces and iraiied mtanpower. 

One of the hiologists froti the C'tro dvi It'squis 
h'tiologica teaches advanced aquactillure and directs under
graduate thtisis cai(ltdat's it the local Federal I'niversitv of 
(:eatra. I Ic also aets itcoordintator for the fish culture sectii it if.
"Proie to Se'tanv io,'" anil it iope(rative rice-fish cutilture re 
seirclh and deviipmitetit project with (X()I'VASI''. hlhe 
"Proecto Sorfuni'o is a large fede r ject that finant ces 
constriictiiii of sinall earthen reservotirs thrmight Nrtlheast 
Brazil. 'Thet iittj diitnieits wxill eviised to iestablish inltegrated
farming activilies, including fish c'ultur,. C()I)I'VSI" isoie of 
the Brazilian gov'rimental ilgetcits r's)iisilble fiu the 
development of the Siao "rancisc'o River valley. (C()'VASI" 
has large irrigated iaresiii rice cutltiv'ttioi and is interested i. 

integrating operation of these areas with fish culture. Brazilian 
exten~sion agents and researchers connected with both DNOCS 
and COI)EVASF are being trained at DN()CS fishery installa
tions. 

A formal agreeitent between Brazilian and Pertivian g.vern
ii ents to e:chai%ge technlical expertise has involved the research 
center. A I)N()CS fish culture specialist traveled to Perui to h1tell 
Peru'ians establish and ilniprove their own freshwater fishery 
prigraiis based on the Brazilian experience ill the Northeast. 
Periivian fishery scientists rec'ei 'e training at the CetII dvf Pes
q 1.isas Itiologi'as iniareas of aquttatic resource tmaagenient that 
will eilhattce the Iterivil p rogram. It 1978, three biologists 
front the Peruvian .Ministry of Fishteries spent 9 weeks at the re
search center.

'm' (v'niroi Ie'sqis 'Itiol gh'c.s 'iiites to offer short
t('rii training programis ill tl' atheiaqutic st'ieiic 's to iiit'restedl 
Ilatlin Altierican bitologists. Increased deitiatid for training has 

resulted in the ('tlro dc Pesquis's Itiolotivasoffering two for
nal trainint courses i \vear. Training prlgrranis lasting 2 ntoths 
atre offered, March-April and Septetb er-()ctober, for ip to 15 
studen s. 'These short ci urses contairn classroom lectures and 
Iractical exercises ill the subjects of intenisive and extlisive fish 
ctltuire, reservotir iamnagenent, collection of cI'ttitiierciti fish
cr statistics, hatchery manageieni, and reservoir liiinlogy. 
Short-term trainin 'g Jffered to 6 1lhidurans. 7 ( 7iiolibiaiis,was 
1Pattamian ian, I Venezuielan, and 41 Brazilians ill 1977and 1978. 
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,.ss c'iat' IPrll)'ss , INplir.t hI t ofIi Fik itries itId Allfiid A.,qia- These Honr' ran bloiogists participated In a 2-month fishery traincultus Ing program at the Rodolpho von Ihering fish culture center Init 
't)elatrlamunt Nacilial de ()bras (C lira is Setcas. Penlecoste, Brazil. The training program is offered twice a year to 
'Co ploluti e I)e',seul ur rinttllo dfo 'ah' do St I'rt'isco. Latin American biologists. 



)fficials of the Brazili m government are aware of il. 
contribution that the I).N()CS fishery programs are havin oi 
animal protein jirodtictioni in the northeast of Brazil. I)NOCS is 
considlered the leader in freshvater fishery researcih and 
commercial fish production within Brazil. l)NOCS's efforts to 
train Brazilian and other latin Americain biologists at the Centro 
dv Pesq i,'; 1'iologicashave also beei \well receiv'ed. Realizing
that ile C.vnlro (d P.squi.ss Itiologicats requires strengthening 
to ciontinu its leatlershi role ill Brazil. Ill, federal government, 
throlugh the Conselho Nm'ional des l'cstnis.s., has grant'd the 
research center Cr. $,9 ililliont $.I00,(X)0) for 1979. Tliese 
additional fuinis w'ill allo\\ li't research ce'tr to hire and train 
iiem biologists io aid thei present staff ill iie'tini tIhe ininerous 
rt'qu'sts for t'.bhnical issisau;,., raiiiing, and expainded
researh iacti'is. 

INSTALLATIONS AND FACILITIES 

New l'adqiuarters of the ('1tr dlc t'eqoi;.b.s h'liolo-iva.s is 
scheduled t, he inaigirated iii 1979. 'le "'iiter is shiftiiig to 
Pentecost,'. (eara, 1(1 kifriiiter.; b vid afroi the state 
c'apital ,of l~ortalev'a. The new\' iiiallati'oumitamt~i I00-1.Tsquare iieer aborervy and 'ac'hiiw cctims, tdminimistratini 

)uil(ling. wa;rehioise. garage-niici inil), fish teclmohgvy 
buildiig, alid net fabricatiomi and r'pair hou:e. The buihliii, 
u mpl'x is s'irr ii(h'(l l) ild facilities i It20heclar's of lald 
locate(l buh,,ow thi' 5,N00-hectare Pireira do' .hiramla HiIeser\ oiiat 

le(itecostc'. 1lhansing facilities for stalimii biologists, visiting 
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scientis!s, and students are near eompletion. Presently, the 
Cen dc Pesquisas hIcioholgicas has 162 ea rth endh ponds and :36 
concrete tanks ranging in size from 100 to 10,000 square meters 
and :i6 to 75 suitare me'ters, r'slp'ctively. A \t t-!aborator\ 
containing forly -'0-liter aquaria and twenty' 500-liter cement 
fiber tailks plus i'uhit calicret' tanks for holding fish is availaMe. 
'otat water area is 1 1.0 hec tares. 

\Wh'ln poinl( installatiois are coiliplete'd ill 1980, the Centro h' 
Pe, .mis h'lioiiivau.s will over 200 earthen, pnuds10 contain 
Coml'rising more than :20 hectar's of wafer. The res'arch 
cent(r's facilities are aiong the finest in le tropical world for 
research and training in freshwater fis;i culture, reservoir 
iman'i ie'ent, reservoir limiiology. and related aiiqat:' sc'iences. 

FISH CULTURE RESEARCH PROGRAM 

,kquacultural research has been in lpngress since 1970, 
lir-tidI \ovards evaluinhlg Brazilian fishes for culture potential 

aIid developinlg culturei ,xshIiiis for use ill l)N()CS irrigation 
I)ro('ctb and by Iprivatv fariers. Exotic species with know'n 
'.xt('isive aii'] intensive culture potential art. being iiv'estigat'd. 
This sectilit ;miimitri:.es pertinent research per'ormed over the 
past 2 yers. 'aluationis of the iiiost promiiimng culture species 
Iuas('d on 7 years if r.search aiu iu'l. 

Tiard Production Experiments 

,\t pru'sesii, tilaluia offer the greatest puotential for immediate 
culture iin ponds iii Northeast Brazil. Past r('search results can he 
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Phase I of Rodoipho von Ihering fish culture research cenier In Pentecoste, Brazil, provides pond tacilities for fish culture training and re
search. Note pig sties constructed over the ponds In lower left corner ot photograph. 
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Phase 11of the Rodolpho von Iherlng fish culture cener Isscheduled for completion In 1980. The complex will Include eaching, research,administrative, storage, repair, and dormitory facilities. An aerial view of the center Isat top, with building detail shown bottom left and wet
laboratory research Installations shown bottom right. 

reviewed illpublicatios by loshin D~a- -. .4~Silva. and lFeriandvs 
(13), Lovwshin (0, 11), and LvhillandI Da Silva (1.1). Th11 
maj ority of resear c'hoiltilalpias is presently conc(entrate d oilthe 
all-male tilapia hybrid produced by rossingz fe nale "lila/ia 
Iil ti c'a \ill) 111 le Tilapia h o rnor n n,'lpr 

"lilapia hrids give excellent results whien inte'nsikeh' 
c'ultured utilizing low\-co st agricultural b'-iproducts or orglailc 
inan re s a s d s a nd f v'rtilize rs. F a st rese a rc hi dlvinfece nstra ted tha t 
tilapia hybridls stocked at 10,000 per hectareand fed ag ricultural 
by-produts reac'hed an av'vraze wveight of 200-:0)1 grains ill 6i 
M o n ths, res u ltin g inl 2 , ( 1) t o 3 , M) kil o ra ns p e r re ,h e c'ta 
, axinilll lrodul, ti~ll kilogCranisof over 1(),(X)(, p~er hectare per 
y'ear f -10()-,tran fish was obtained b \ sto~ckin g ill to 31, M00 

inale tilapia: hybrids per hectare and iteedillg cottonsee'd alld 
p a l inn u ! c a k e . 

ia\'a, r'arnv~ro-Solbrinho, and F. Mtelo (unlpublishedc data)
tested thv growth of the alI-inah tilapia hybrid fed thre types of 
locally b\alb lpletel\y randon)'acrcut r lIy-products. A c-Hi 
design was nsed willh three treattments replicated three tinies. 
Nine :355-square ineter earthen pondcs were "tocked with ,100)
tilapia hyb rids (I11, 50 per ht,tare). Castor bea nlIleal (30Iercet protein), babacu cake (a iali not1 with 21 percent 

pro~tein), andl colttonseed cake (21.5 percent protein) \%e(refed at 
3 percent of the average bioniass of fish in each trevatinent once a 
day , 63days I w eek . E vNery nionth at least i0 p ercent of atllfish 

were seine'd f,'in ath pnd, %eiglhec, and -rn -. 5 

rats were realc'ilatecd nonthly based oilthte seine sailph,s. 
After :23,S all p ondIs ,,',ere !ir v'este dl.R'esults of Ibis 

ieasiured, Fe'eding 

d ays 
experiment can Ibefond in table 1. Differences inltotal fish 

d u cion b e hvee n trea t ie n ts w ere sig n ific a t a t th e 0 .05 

r st I1 \ ; l' o \X 
I ll.(,14( Iit()I .\,-.\- I\1 I 'I'll \w \l (I.F\ %1.: 

T \IH 1. . S ( \1\1 \1lo ()I I'l " C 1k 1iP m\T i IrH T ) 1i 111 , ]FI.I.;I)S 
%l',si*ln)s 

T7,'.\t 

I'l-ltulrim vTi .'v..,';t 


,.-.initial w.t.,- .......... 

,.\ , ... ... . .
v . f in a l \\'I V. . . .
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prodhction per
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Stirvival. Ipt.............. 

A.v. ',
)nwrsion rate
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...............

8I ............... 
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Monthly seine samples are taken to follow the growth of ex

perimental pond cultures at the Rodolpho von Ihering fish culture 
center. LEFT: Fish taken from the experimental ponds are weighed
and measured by DNOCS biologists to evaluate production
practices. 
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TABLE 2. SUMMARY OF RESULTS OF TIIREE TYPES OF CIIEMICAi. FERIrIIZERS AND A CONrioI. ON TilE PRODUCTION OF 

AIu,-MAIE TI..APIA IlYHIllS (FIEIMALE TII.AI'IA NILOTICA X MAII Ti.A'IA IIORNORUM) 

Perfornince iitisi Contol 
Result 

Ammonium 
by fertilizer treatment 

Triple super- Ammonun sulfate plus 

Av. initial w t., g .............................. 
Av. final wt., g ............................... 
Av. plroduction per pond, k .................. 
Av. production per hectare kg ................. 
Survival. pct.i ................................ 
Fertilizer per pond, kg ........................ 
Fertilizer per hectare, kg ....................... 

20 
43 
12.5 

350 
81 
0 
0 

sulfate 
19 

118 
36.3 

1,016 
87 
22.7 

636 

phosphate 
19 

101 
29.7 

832 
82 

9.8 
274 

triple superphosphate 
20 

122 
34.9 

977 
81 
16.3 

456 
'The control and ammonium sulfate + triple sulerphosphate treatment results are the average of two replicates. The renaining two treatments are the

results of three replicates.2Weiglt of fish at final harvest; sacrificed fish not included. 
'Survival (of fish at final harvest; sacrificed fish not included. 

phate alone was not as effective as aminonium sulfate alone or spawning pond. An average of 2,763 hybrid fingerlings wxas
the two fertilizers together. Apparently, a source of nitrogen is produced per 2.5-month spawning peritd per pond.

needed to increase fish protduction even in older earthen ponds. Data in table 4 show how varying the ratio of female T. nilo-


Stomach analyses demonstrated that the all-male tilapia tica to male T. hornorrun affected tilapia hybrid fingerling
hybrid fed almost exclusively on planktonic and attached algae lroduction in 350-square meter earthen ponds. The commonly
and hottom iuds. Although ponds were rich with zooplankto, used female to male ratio of 5 to I was tested against ratios of 1
benthic organisms, and aquatic insects, few of these items were female to 1 male and I female to 2 males. Increasing the number 
encountered in stomachs of the hybrids, of male T. hornoruni to female T. niloticaincrCased the number 

of hybrid fingerlings produced. Best results were obtained when 
two T. hornorurn males were stocked for every T. niloticaProduction of All-male Tilapia Hybrid Fingerlings female. 

Several researchers have reported producing all-male
 
offspring when female Tilepia nilotica are crossed with male
 
Tilipia thornorun. Lovshin, I)a Silva, Carneiro-Sobrinho, and F. Tx ii. 4. Stxn'q..\ ii() I.'2 :st opIS( Ii xsi \(:.:;T: Il .x') 22IFF.s I
 
Melo) (2npublished data) I)erformed a series of experiments to TH.I'rA .VII.( ('.I'A T( M.A. IllA A.l.-MI.E.
T..'r. 12X221.2I'M ON 

determinie a systei for producing iiiaxi2n2 n numbers of all- TII.J.iIIIm'2' 1212)FINCE I.1IN; P20()2(222IiN
 
male hybrid fingerlings. Tests were perfornied to determine the 
 lesult, byoiale:female ratio 
optimnu21 ratio of female T. ilotica to i'ale T. lornorun, Perfi in iaime 222easure 5:25 25:25 50:25
 
number of female T. nilotica per area of sp)awning l)ond, and Av. initial wt., g (males) ............ 103 114 101
 
length of tine hroodstock can be used before replacement is Av. initial wt., g (females) .......... 103 105 101
 
necessary. A total of 142 crosses was made o\er a (-year leriod. Ax'. No. of fingerlings .............. 699 1.532 2,159

Original stocks of T. /orniortn and T. nilotica were obtained Av. No. of fingerlings/female ....... 30 6-1 88
 
from Ivory Coast, \Vest Africa, and the offspring (if these stocks Av. No. of days inperiod ........... 80 82 80
 
were used as brIodstock for the experiments. Mature female T. lAerage of six replicates.
 
idlotica and male T. iororm were stocked into the hybrid 2111ioivle a'ses, less llain 25 feinales were found at draining.
 
spawning poinds in varying numbers Iper surface area and at 
different ratios. The broodstoick were fed agricultural by
products at 5 to 10 lercent of their hody weight, 6 days a week. Table 5 gives results of the effects oif rel)eated rise (if the same 
After 70 to 92 da ys,, the ponds xwere drained and all fingerlings grou222) of brotolstock (10 7'. h(rnorur1 inaes and 50 T. nilotica 
recovered were counted. The broodstock xxere ciounted ain. females) 222 fingerling l)oduction. CGrips of broodstock were 
xweighed individually and iimnediatelv transferred to a lewlv repeatedly transferred to freshly prepared 350-square meter 
l)rel)ared spawninimlpond where a new hybridization study wias spa-vling ponds until fingerling production declined, at which 
initiated. ipoint the broodstock were removed. This lprocedure gave ain 

Table 3 has the resuilts of fingerling production when 25, 50 Indicatio2 of the length time the could be used(of br)o(ders
75, and 100 feniale T. nilotica were stocked in )onlds of 35 before rel)lacement with new broodstock. After the third 
sq1uare metrs. The ratio of female T. 2ilotica sto.c ed with the slawning lerid(, the production of hybrid fingerlings declined. 
ilah, T. /orr orni was 5 to I in m2st trials. Best results were Therefore, after appl~roximately 8 months or 3spawning periods,
obtained xxitll 50 feml ahes, or I feiale per 7 square 22eters of 

T.xIPi: 5. Si 'x\i.\aIo () Hli: 'IS ()v 1i:) ['sr' ()I. lIIoio IS'I'i)(:K 
CII2212s. 50 FI.x\IE T1.AI.*A .xIL(OTIC. x 10 l ITI .. 

Ili .xV( .A2 .''I.I.-.I.\i.E, T I. INhIao I}FI;'I(;I:IiI.INC
T .I.E 3. StxiMI\l ()x I IIE i:i.: lS OF NCIEASINC ' Ni'xmiuo ill. 'i IEII Pflolv-1 wN
 

Aw: ( )xiIFE,ME TI.AI'IA .Vii.Ti'A kmx 1 2ORNORU('0
I Mi.Ip TI.A'IA 

(IN T l PlIno)IU1IoN oF AI.,I.-M .IE TII.\I'I- Illll Il FINGEI.INGS l'erf()rlliali('(' Iiin| irc , bv S)awning period
 

2 :1 4
 
P'erfornin 'teniviasiRr 5:25 10:50 15:75 201:1(00) No. (If relplicats ....... 12 12 12 6


'0v.No,. if tiit'rlings 2,.969 2,-405 2,569 1,465
Noi. iif replications ..... 15 61 17 9 flange of a'. N(. ,f
A'. No. iif fingerling%... 1.179 2,763 2,167 1,502 fingerling ............ 62-6,X)0 .112.-1,679 0-8,.143 (-2,97tRange if ax'. N2. iif Av. No. of fingerlings


fim gerlings ........... 0-3,309 0-8,..13 173-5,295 607-2,526 /fenalt" ............ 57 50 5:1 3:3

Ax' N1. (f fingr lings/ RIaige (f av. No. o)f

fehale .............. 52 57 0 5 fingerlings/feiial.... 2-120 8-61 0-192 0-69 
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TOP: rhe Valdernar C. de Franca fish hatchery, one of five hatch
eries operated by DNOCS in the Northeast of Brazil, produces 
fingerlings for stocking into public and private reservoirs. RIGHT: 
Fingerlings being harvested. 

the broolsfock w~outld he( rt'iiomed aod( itex Itrootocf(k 
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p o tllon dil'sI~rlihltia re 'alrowltftcd to)p rti"([d]uaftricc vr(th e(1 "111 is 'ril"r()f "'.thir(nti/l,pjts'ieie-"a n d("t',". "11s ilhirom 
hnit u andiil' '1(i'wr 't ar l atill re si' ar' titt I 
hornrnm~'l/ briood(st()(c mass p]riit all-nioiler(eqlired' fo III, 
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allow\\ d~ivni to gr)\', to oppos(lihe'selx.iliahirit v i~latcd(f rovi)tilvir 
If Ipwi(I facilities ;irl(, .te, can b c lidtoc(kvd( ini t ;l(" limih ] 'ls il 


iii n)i ill feillle 7'. ic an 
13ornormn shioud reach] i a trity ill2, [][()[lht. 60 lo 100 
fd(It 't(iiih' ,hl e nit llii' 7". 


grliuli,\\'il'I toh re pcil( metelr andi(fed .5shtocked(w i r apiarcll 

pe(rcen'lt dly]\..M alllrn litait "'. hol'lrn oflthelir body"\ vIii~ll[ l11l 

fhe ]ih p thera~l f ' liiaih]bridlizali(inl)nl l lh ill io toione(Ivllilhe, 
" 

O N 'l' ])ll( ',IllrfilL'V' 

W\ate'r d]epth~ of spaniiin ponds] s]hmi( ldhe, litL]itl\ I 
stoc(_king onll feilid]( llir T mililir'l i(io illVii, 

loss; thuln 

llitv(r. Afther 2.5 months.i: iiy']ri(fililiiwhlL]oil(I h)c r(vlliov\e'd 

fromlithe(sp;litiim pon)d hoii\(Oid pildvill bick(.rossingw\ilt thue 
paircnits I lyhrid f'ileri' h ]i ld(Ibcm t n ybi)]ri(]ou rl'edI laih'l fry' 
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bl),laioil.lw(twe( ili 
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h\hbrid fry. A\tlprvsv'lt ;iiiu11ge wold~ 
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Evaluation of Tilapias in Intensive Fish Culture 
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STEP I

PURE PURE 7 fX 
STOCKS STOCKS 

STEP 2 
SPAWNING SPAWNING 

POND TO PRODUCE POND TO PRODUCE 
MALE BROODERS FEMALE BROODERS _7 " 

- - ex at 20 to 3q0 rams
 
nrz
onthsf 

STEP 3 ar
 
MALE FEMALE
 

PREPARATION PREPARATION 
POND POND
 

(CAGF) (CAGE)
 

6 tAATiopio horomso 
___ - ~ --- __Pirapitinga (Colassoma bidens), top, and fambaqul (Colossoma 
____-__________---- -- macro pomun), bottom, two fruit eaters native to the Amazon River 

basin, have demonstrated excellent culture potential Inexperimen-
STEP 4 tal ponds at the Rodolpho von thering fish culture center In Pente-

SPAWNING POND caste, Brazil. 
I MIALE rilopio hornorum
 

to 
 facilities aicI hireI FEMALE Tilopio nilotica a full-time trained teclhniiiln to run tilehIlt r\.Ih~(\(r vilh\ =rnsh ''ln hm.srle 
_____________________________________________________________hatchiery. I lotwl've r. sea fa rm ers lil ye no(t demon1st rated anl 

ilterest in invyesting in large-scale li)v)ri(t tila)iai fingerling 

System for producing all-male Tilapla hybrid fingerlings (female While the all-inale tilapiai hivIri(1 is ill excellenit culture fish 
Tllapla nllotlca x male TIlapla harnorum), and shliul prl'e valble ill certain culture sitiltioins, it is the 

aiuth(Ir's opinionitliat tlie hybrid I is nit tihe fis)h to he rlised I 
lo\ver and midiiidle class farters oil i expanded sclle 

practiced. Ileprodtic t ion cotntril witlh it predafor (11) and t ir loulioullt tile No(rth ieast. Tile best alternatives fIr exatiling 
ciltuire If selected tiiles (13, 14) ir al!-iale til liviil blvhrids (10, initelsive fish cilture ill the Northeast are the culture (if pure T. 
11, 14) have all st iccessfilkliv reduceed or eliniIlnate(i exct'ssiv' niloti('l \\ ilth piartIal }liar\'est ing, ai easilyv rep odtlI ced predatir, 
re produt icti on ill B ra zil. Re(,search als )eenI cit'icen trated oii tile (r nionoex tinales. Tile averilge farinir cai proulneil is o\'n 
c'ul tire of all-(lii' h ybrids. Tihe aIlilltale tilaialit yhrid lIla fingerlings for ille ciultuire If T. nih/oica since tile tecinloIiog is 
proven to be ill exceptionial ciltire fish, aile to \vitlistand tit cllniplicatedl. TlIts, fish fai'iners \'(Iuldl not liave to (depend 
handling, diseases, anl)\\'wlevels (If diss (lldeI Ix'gell in tiltire (ii the give ri nen ti to iroduice tlheir fingerlings. 
pionds. i'arers inl dieoiitnstratiI( trials hli\'e harvested1 4, (X)(h-
8,(X)O kilograits per liectare per y'ear of marketable fisll iiuig Experiments with Tambuqun (Colossoma macropo
tianu.res lind agriciulturl hy-products as feeds. Slucl vield are mum) and Pirapltinga (Colossoma bidens) 
hig llv' Irofitable, vet tile ('oillinercial lr (dictili Iif all-i iaI' Ntiterouis BrazIlia'tn fisli aiae been tested fir intensive 
hybridls has been sh' ti be adopted and provide tile dlesired ctilttire potential (10, 11). Ilowever, oylh' t\\o tave dlin
impact oii fisi prodtictiotn ill the Norlicast. E'xpattsiont (if tilapia stratedl clialrcteristics (if glo(l c'uiltire fislies. 
hli)rid cutltuitre hlas beeti restricted hv tie lack of hlivbrid Tainm/rnqui (Colls.o51 m na atnto)pirapiliogammropot1in ) 
fintgerlings. 'his is b ec i s' of sev'erali reaitsllls: (Colo. .soina hidn) are iat iv'e t it AI'i lA lierR bilsitin. Bo tlt 

. ack (If government andiprivate fiigerling produlctioll feed priicipally ott fruits aind seeds. Itt seasolins \t'in frtits andl 
facilities. seeds are not available. tambuqui is ktIo\wtt to feed (i 

2. I.o\%i iiitbers of all-itale liv)rid fingerlings produced zooplanktott filtered front le \water. Bothl fisles gro\\ rapidly 
\x'1ien compared \itlh purl' stepcies fingerling prodihctilii. ai( fille highly prized as fish. in thefoodl 'l''tese sp'cies Sji xl\%vl 

:3. llelat"N'ely iigh level of tecltinilogv nee(led to proditce all- Az.olil River atn( its trihiutaries ill respnilis( ti risii g \ath'rs 
itile hybrid fitgerlings \vhen comiipared wih )rol(hlciilg tilapia sduring tlte raitnv 5iis(ni. 
fingerlinigs of oil, spe0cies. Lovsliit. )i Silva. Ferttandes, and (rneiro-Sobrinlilo (12) 

The il'v('rlg' fariter itt tile Nortlteast (loe's ntlt have the tistrite( ii=lilinary tosts fit g'rlittgsm(llde ill punld with 
technical caopablilitv tI prodlltc' tilapia lityhrid filigerliigs. citl)tirl'(d and tratspllirid fronflih' AtlitAizotn River that both 
Extre'te car('cris ttl'edltd ti iinititaii pure litt's of hrlids ock sI Njlp't'ie's p ;ssess excelleit culttire t'liaract'eristics. I lo\e'er, 
tiit all-ialt' lt bri(s (aill be 1 irldlic'ed \vitli r' iilairity. t'eiltter spt'('i' sIax\ved ;tl iirally ill stailiig \ate'r plonds. Laick 
F"ing.erling ipr(hllitil is limlited(to g(ove(rllll(ell faliities d~lia are' of initiail ,lliccv.s; ;i~ll\\ Ilillg Ilrnbhqifl andi( pirapitingla< mllldhr 

unable to produioe large quiantities f' fitngerlings at lis tune. lt~ltthlt t'llditiil5 liiited lXl)'riiil'tt~titin I' to tiffht a it'k 
Prihvit' prodt)uctio n oift limie hi llosl fingrli hi I9T6. piilbiga \vI iirtiit'ill' spl~i\\'nedviybrid fiigerlings \vill h' I'll, itrci 
case's, tol largt' fariers \vith iiiio'v toI biild )rlpl'r li:otti ,r' for tle first ti'. fit F'brluar' 1977 , Cloi la oaqui atl pirapi
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Over 8,000 kilograms per hectare per year of plrapltlnga (Cols-
soma bidens), averaging 900 grams, have been harvested from ex-
perimental ponds. 

ting w're artificialt' spawiied and inihalqui was spawned 
again ut I'ehroairx' li7S. l)a Silvai, (:airnirt-sriilt. ainl 
.Melo (I) aid I lvs (1i)lldescried this spawining procedur 
Both species wre sawiild lising itralntiiscillir injections 
iif' pittiiaries talwt from iait r' (Orii . Icurohilotlf5 

c'calrv'usis. It was fo nd Illt )Iiri/iiliti io sp aw i irllaiv altl r 
itiitaryi l idlliltistlratiti \\hell h'iIll' mal ,ui ndsfllii ,s as, 

placed ttige ii'r itt a spaw initg tanik. I lwever, huilbluqi i1ist 
I)' stritppit'cl I' thl'ir s e'x prod utIi(tsto olbtai ii \iabi t, I'gg~s. P 
t iw a f'mml sex ilt rit yat 2 a 3i ialt's nllld iai's rt'acih iat nd eirsi a tisitit' itlly:1 11(1 4 ll that IliItI)(I(ii liiil'', lti lt'lliiireach il i l :li Itf ears at'at rt'sl)octio1'hi . lt r(e')atitllin 

of' br ood soc oi mt'~ N eci s is o f lihllost il 'l rtali., folr 
s;Iaw liiii hi slit'icc''ssfill. !llrtodsthct k shltid bl' \\ell fed iild 
sttck'l it ailnoit 20(10 ti :300 ip'r lictaV. t ' rllteiito-i-lotitlisaiIIL" i" antiipated , it is Jimportant to stlilillat bothbrodsiotkif ti iaxil i it . This bestprit arationt tiltl-is 

(Ifbrtoolttlkiiaiiitiii II l~s it't icoir(iiaatilt. s
plisilid ii arasittoItw rainfali l iv iiovilig tie hroodsttck 

fIt a iiilld that rt'ceives a lrilue allillil lt r ill ii-tifi. This 


pnnd shild Il, kept half-full s that tlhetfirst gl>lo l rilttilal] 

will fill it. ]icreis' i s'xiial pirepJiarelitess due ti ti' raimwati 

is iiiiilit'd itt' if tihe fish are cltst' to 
 their spawttiiiig is sslli. ,rA 
s'co id iiitliihd ii\ x ves ziiosiil(lie Irlldsiock to i f'reshl'filh'd i omnd. It appeac~r, Jiimpolrt th Ii freshly ponlidat thea lhd 
first th' dried o in stvtral weeks., tlh reii lh 'ui i.lrsso's tt 

l. i\\illt i e ' t idi o )l s lli oll it'(' ilis d .__l__l___',
Fuirthe~r rioci'] Nidd bcl conilc'hd o)ii broodslo¢ck 

S ttlill.( fil r 
al lill li l] S i la\ \ l i nilg o f[ b o(th i l ~ lt'1( q u ll IpiI i ra p il iti-- a It( )\ Va p p a r ' 
fc ,asih h. 

Iliiia 'l iit'iil. iita\k chi jliquts, and iiig. IIto\'evcr, 

i'ingt'rhili s of ltlth sI'cie troiii iltl' 1977 NpIa\\'lii4 aston 

wvl teste'd iii iroductiii c,\lwinliWil by Da Sil\vii, (C llll'il-o-


Sobriiho, I". Mt']li. iitdI .isl hiht (2). A 2 2 ffacttlrial dt'siglt \\as
uised tot tt''.t lanil matiJ ailld pJirlpiillou at two Ntckiig demis;titAs. 

Iwh *h secit'es was stcktd it 5,10(0 ;(u 10,011111 Iwo, e tIainIictt ach 
i's . t'",'lxt' , 

lil 'ter i ,l th e p l d k\ili th J i ild t-n iin %\\ ;i lr il e t.,l a l ld ]i iiiI 
w I ( r,( I I : I d, A l l f is I \ \ v f t I I u c'k i I Jio I l ( 1 -c I III 

stttckil level t'ii g r t'licaited tlhrtw ti, v.35,-sqii((i 

( I I,r ' I ) pveIhI ( I I I" 'i 1 r(':lil::\ 
prolhili) at 31I rcetilt Ilie ii\v nrtu.(i. - iling crop)oI ill ni-'~i hv e ff t e rl o n, a v c k 
treititieiit. l"isl \vi.r' tco in lit' if i . (1 la\s Ct \\' k
Bvlweet he te hntlh ele\(.iil1i lillltll, ofth I -'iXI)fi-illil,l iod 

feeding was siisljintd l in allpoliis do'I tot his disstso it\\gt itil 

le't's. \'hn'ii fI'n'L\ii. was N'suiUi d, fish wv t'r f'dI at 1.5 Iti'r(it'iit 

of the avrage bodvweight of fish in each treatment until 
termination of the experiment. Feeding rates were recalciulated 
'"- ,ntlykh)ased oil samipies of fish taken with a seine. MIonthlyconsisted of weighing and measuring 20 percent of the

inach pond. Wite;r was added to theipghs onl to rephae 

eVaporation a!nd seepage losses, except when low dissolved oxygen ii the tenth' month required water renewal to decrease 
fertility levels. The experiment terminated after 365 davs. A 
silixinarv of lhe results can be found in table 6. 

Statistical ailiavsis showed a significant difference (0.05 level)
betwei the average final weight of faynbaqui and pirapitin4,a 
stic ked at 5,000 per Iectare, but no significant difference (0.05 
level) between the two species when st(ocked at 10,0() per
lictitre. Increasing ti' stocking rate from 5,()0 to 10,000 per 
hectar restilted in a significanit decrease (0.05 level) iin average 
weight for tainhwqui but no significant decrease in avervge 
weight for pirapitinga.

Averi ge priolductios were sitificatitlv different (0.05 level) 
iLt'tweitinlamb q ui and piapitig sticked il 5,1)010 per hc'tare, 
but no significant differeiie (0.05 level) was found between the 
two species \\-)teli stocked at 10,0}(0 p'r iectre. lotlh species
shwied a significaint increase in average iroduction (0.05 level)
when il sItockilg rate was increased frot 5,000 to 10,000 per
hectare. 

\ihihlambaqui deninstr~it( a ihig her final avxerage weight
 
aod productioi thtni pirapitinga atlhoth levels of stockintg, only
 
i.at5,000 fish Pl('r IW'cta' ~'iwre these differences statistically
 
(itgtctahi,. Increasinl testckir g ratecof amn qoi resulted in a 
siiiicait iiicreise ilt avera liictit,iiiht thtis significantly

reduiced the fllial average \ iglt. hiic asiiig., ti'e stockin rateof
 
Sirg sigit f ciin g y ll('icr asl ' it. tho tcit
i iV 'iag ei Asb s 

il lilicai tly)b \ii] s t
itill eit, ts , i t 

r ichied liar staie si te t tit l s(ckiJ ( !'iisities itl tostel,
alitieart tldxV'iiitae oisi, t Cei ti L .ioh " I 'i, ia ratn. 

ave irtocl titi O ipqer I\i i i Iai nrgs for i) thl i h t ti/)ir((itingi wVl('ii stic'ld at 10.01( f'ingeriiig/s; tier liec'tllre, w\as 
9,391 and 98,319 kilogrllis per liectir' po'r year, r esivt'i. 

F o ( clli ,'rsi i r tes at 6i iil iiit s ere txle Ie ttt , isileritig
Fth lo s le'r Il if r i tp'tteirus re . ( ivli' d 

I15('(f. The foolnrsitisiN('ews were gtiiidl, hut these had, increased becatise loorwaer lil and high tuidhi.('ri is had rationc lowered 

sutiiatitv16illy
nitli,iihln 'it'iicx. 

Bloth Slcies were ahle to w\ithstauid tlisstlh'ecl )x/'wgeti levels 
t ,] \\(.5 lligraillp r Iiter l r 0hh rs ithoi' iirhility. 

fr 2 weeks oIf 'nti 'iui\'i elt niiglittiie dissolvd'(l ttrxvgeihft 

T III oM 1 11H:lI1 (l N )L 11S 
" T i I I \\I) Iliow I i li ( u) I (l.,'o '(. \ 

,__;, ((_________l\_ilhv __ _) _1) __\_l _II)___ 

l itll. so kihig densitiits p rlia 
P e t f l l (il lla l l( ncei'l Illv ;[il l T a llibhl lq ul i ir tl/pi i u 

5,W 0)( 10,000l~ 5 (0)0 10,( 00 

' inil ] wt.,il .......... :5 2'( :3(8
lIhsults A 6If illiithis 

Av\."V Wt.,i-(,dlitI(!iii ............ .. . 6.19 .12.4 .115
11:1,kg. . . . 513.11A .1,2415 2,571 41,15-IF ~ltucli\',iriiln ........ 1 i .8: 1 ,1-i
.6:1 1 

r 'suli, 
A\..titi\,w\t..,o ......... I..196( 1,052 1,06 896 
A \ . p~rmd l T ii O M l il , '14 2117 333I 150 29c5 
A \ \ .l n',; u.'kill i ,k - . . (6, 83 9I,39 1 -1 , : 1 0 8 ,3 1 9 

SI'rsir1Iish t i\ 2.8:1 :3.:i1 3.0:1il: i\ ;1], l . . . . . . . . . . . . . t O 94 1
,9 8 ,17S 
(; I''ri ih 1 ......... .1.0 2.,S 2.5 2.
L\Iril il ~ ei~~i~,ltlr~,r.Ii~h (Millllllqd; 

l l0lptil't'itrt' wh'lii ll' t of reilicales 
hii I ttt\ l ti pnid iii 
pira iift l i nt' \i.the itt vti 

sitri h ' ,at'ch !rtiilii'it. 
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TABLE 7. SUMMIARY OF TIlE RESUILTS OF TAhfBAOUI (COIoSSO.,IA AIACIiOPOI'CIMV) AND PIRAPITINGA (COI.OSSOMA BI)ENS) IN
 
POLYCAITURE WITH TIlE Au.-MAILE TILAPIA IYBHII) (FEIALE TILAPIA NILOTICA x MAIE TLAP'IA IIOhiNORI'UM)
 

Performance measure 

Av. initial wt., g ................................ 
Results at 6 months

Av. wt., g.................................. 

Av. production/ha, kg ...................... 

Fee. conversion ............................ 


Final results2 

Av. final wt., g............................. 

Av. prod cti on d, kg .................... 

Av. )r d c i/ia , kg ...................... 

Fee i conv 'rsion ............................ 

Sur'ival, pct ................................ 

Crwth, g/dav.............................. 


Result, by stocking densities 
Tanltbqtui + all-nile hybrid l'irapitinA'a +all-fidelI hvbrid 

5,000/ha 5.0(0/hM 5,000/ha 5,000/ha 
25 18 33 20 

485 2-15 38,3 261
2,393 1,209 1,8W) 1,288
1.7:1 1.2:11 1.8:1 1.0:1 

1,189 748 I,045 681
200 117 170 128 

5,641 (8,939) 3,299 4,794 (8,401) 3,610
2.8:1 1.8:1' 2.7:1 1.8:11 

95 89 93 99 
3.2 2.0 2.8 1.8 

'FeedT conversion is calculated isilig the total weight Of Colossorna and tilapia hybrids. 
21esults are the average of three replicates. 

ponds. No mortalitv cidue to dissolved oxygen was encounlered 
ill ponds with poor thetMinbaqui. The'0 water quality slowed 
growth of both species, and only after dissolved oxygen levels 
were corrected did normal growth re;uine. 

A seclnd experiment involving the iolyetIlture of tailbau.i 
and pirapitinfga with all-male tilapia 1hbrids was ril] 
concurrently with the precedin' experinlent. Acomlpletely 
random design was used with two treatments replicated three 
times each. Tarnbqui and pirapitinIa w'ere stocked in 355-
square meter earthen ponds at 5,0) pert'iectare along with 5,00
all -male tilalia hvbrids per hectare (c)mbined stocking rate of 
10,0(10 fish per hectare). Fish were fed :3percent If the av'erage 
body weight of famtbuqui and japitinjglnly. Fish received it 
pelleted chicken ration (17 percent pro tein) m the afternoon, 6 
days a week. Betwet'en the tentll and eleventh months of the 
experiment, feeding was suspended in all ponds due to low 
dissolved oxygen ''els. \Vhen feeding was resumed, fish were 
fed at the ratte of 1.5 percent of tie ae'rage iody wt'ight of 
tambuqui and pirapiling(a until termination of the experiment. 
Feeding rates were rec'alc'ulated monthly ha sed oi stilnesamples. Molittlly sampling consisted of individually weigh~ing 

and measuring 20 percent of the fish poptilations ill each pind. 
After 365 days, ponds were harvested. A summary of the results 
can be found il tabl 7. 

Analysis of variance (0.5 c'vel) demonstrat'd to significant
difference in the final av'eragce weights of tamhaqui and 
pirapitinga. Ilowei'e, there was a significant difference (0.05 
level) in the final avserage productilns. Again, Iambtqui had a 
higher production, 5,64(0 kilograms per hectare, than 
pirapitimga, 4,794 kilograms per hectare. Tamnbaqui and 
pirapitimga grown ill iolyc'ultures with the all-male tilapia 
hybrid had total lroductins al iprximately equal to production 
of i ,'oilo.'.soina)t' citsinillimonoculture at I0,W) perhetar,. 
The use of tilapia increased t' total productions of the 
polycultures by more than 3,M8)0 kiograms per hectare. The 
added produteion of tilapias was r'aliz'd witlhlt ai increase itl
the feed used. Feed con v'ersions demonstrated that both spe ies 
of Cohossrna were utilizing the feed efficiently. (Conversion
efficiency was equal to or better than the monoculture of these 
species at 5,()[) per hectare, ta bls 6 and 7. ,.plparently, thev 
tilalpia hvbridls xere iroduc(ed ol planktonic algae and organit'
wastes generated byv the lamlbaqui mi~d pirapitige.Thus, the 
po ly cu lt u re s a re m uch o~ e ff ic ien t a nd e c o no m ic'a l th a nth cm re 
IiI0lc'Iltures, resulting iti higher prIductimis with less fted. 

Both famtaqui and pira/piliga ha ve (I Io Ist riltId 
outstanding culture c'haractt'ristics. Both species are resistant tl 
andliing, poor water quality. and dist'ases. ht'y feed oil a wide 

variety of fruits, steds, agricuiltural by-iprohicts, and formulated 

rations, and are extremely easy to capture with a seine. Although 
tambaqui and pirapitinga ila'e good quality flesh, large
intermuscudar bones may limit consumer accelptanee. Both 
Colossoma ":peeies have been artificially reproduced. These 
two tropical, freshwater species hae sholwn more fish cultuore 
potential than any other Suthl American fishies tested to date. 
The results discussed here suplort the exciting possibility that 
these fish can be .'ilturecd effectively. Further work with the 
species shuld be lirstid vigorously. 

RESERVOIR FISHERIES 

Since 1911, I)N(C)S has c'onstritetd 251 public reservoirs and 
aided in the (ostructin of tlousands ofssiall private reservoirs 
in the N rlheast. These reservoirs col't and retain run-ioff 
wat'r during the short rainy season, prviding water for 
irrigation, livestock. and Iman needs during the dr season. TO 
b'tter utilize these water',, the )epartment of Fisheries and Fish 
Culture with I)N()CS began a fish rt'search and stocking 
lrograi ill 19:32 and 19.12, rt'spec,tiv'ely, to ic'rease natural fish 
p~roduitiio ill these reser'oirs.

It soonl beca;me evident thli,t the limited fish fatila of the semi

arid Northeast was not sufficient in sp1ecies di'ersity to 
significantlx increase reservoir production. Thus, 1)NOCS 
biologists t'gan testing a tud stOcking Slicies of fish from ri'er 
basins itside the Northeast and t'ltic' ti ravil. Fish were
selec'td for their ec'(mic value, ability to tirep(duc'e il
reservoirs during ipt'riioIls iof low rainfall, ald albilit.v to fill all 
,thterltilized ec'iologic'al Twoxl of 'fsh tniclie. spc'c'i's were 

introduced from the Sao Francisco Iiver, one spt'it's froi the 
Parnaiba River, five specits froti t' Amazo Iixer, and Tilapia 
rlailianl nilotih'n from Africa. 

INOS 'Iottrs tll' ommerc'ial fishtr iv 103 reservoirs (6). 
Iii 1977, a total (If 1-1,788 metric' toils (f fish and shrimp was 
caltured from these reser'ofirs. ()f this tltal, 85 p. r'ent \\'Its 
colosed of s\eiSll cies, of which five wer, intrducedlto the 
N irtheast, table 8. 'The 1 78 c'atc'h totled 19,178 mtrt 1olls of 
fish aid shrimp. The same sevenspec'ii's c'ompst'd 9)Opercent of
the total fish and Ni-rill ac'h, table . 

"'Iilapias have lprov'en toI)t, ;i't'llt'nt addition toIl)N()CS
reservoirs. From I1970} througzh 1978, total lproduc'tioll of 7T. 
renda/li anrd 7T. ilotic'ifrom I)N()(S c oh'olhd res rvoirs was 
5,.859 antd 7,332 meltric' tos, respet'tixely. This relresented 1:3 
percent of the 101,520 metric' toils (if' fishi captured ove'tr tlh( 9

v r p r o . I t o u e o t e N r l c s l 9 0 h 
ierbi'rm.s Tilapia r'tidlli \\ts t (hdlinali tilalia species 
captured il I)N()CS reservoirs until 1977. fit 1977, ]how\evetr, 
'. nilolira surpassed T. rendnilli itl kil grams c'allired even 
tl',,gh /'. niIlti'a,initroduced o lt' Northeast iti 1971, is fotind 
ili fewer rese'-x'irs than ''. r',dalli. TilaPianilolica first entered 
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TAB.-IuIE8. PIINC ,IAI 'aX(IC NNAIvi: AND FISI AN 

IN 103 l)NOCS ( 

Common Sci(ntific
hil(,''ina ni't, 

Pescadado inPd Plag/ioscionsquanos .ilsissI 
Canela shrimp AlacrobrachiuianWazonicUta 
Peacock bass ('ichh oce'llaris 
Traira floplias inalabarics 
Nile tilapia Fdaia nitolica 
Curimata eoini Prochilodus 'war'nsis 
Congo tilapia Tihlpia rndalli 
Others 

Total 

Ii+, 

TIlapla n/lollca, widely cultured Inponds and reservoirs throughout
Northeast Brazil, Is a highly regarded food fish. Over 4,800 metric 
tons of this species were captured in DNOCS controlled reservoirs 
In 1978. 

the capture statistics in 1974 whlen 161.1tuitric tons wevre caiughit . 
Ii 1978. ten rese 'N irs prou ced -1,8412 ine trc ton o15(f'1'. ndotica 
Miking this species the plrincipail fish captuIr('d in I)NOC S 
reserv~oirs jist 5 vl'ars itfter its introd iict illI. ItI is explectedi ti Itti'I e 
production of 7I'. Wicafi'( will continue to ilicrevis( as it lbecottocs 
mnore \Nvidelv stocked. 

h.AIVShiOl, PeiXoto, iIlli (1 i('\'sonlcelos (I1) (luiotstrilte'( tfn' 
econoitiic andl fish plrodcittion Iltefits oIf stoc~kin~g tilapias,into 
reservoirs itt the No~rthea'st. 'lilaplias adapilt \vell toI mi 
reserv-oirs, rep~rodutce independcent (If till rainy.isa j, Ire (usil 

captuiredl withi cast niets alndilgill ne(ts, arnditar(readily. iucc'ltedi h 
consulnelrs at atgood plrice. Stunting (If tiilpii pI~oulationls int the 
reservoirs has5 not been't ;I prlr~em. 

Stocking otf fish slplcies JIot ntiti\ t Northeast B~razil into the 
iany pnulic and private rvservo-irs locat'd in this r'giolt Ii 
proven highily successful. Fisli (upitr'( front tiesI' ittrilur 
waters are almost entirely coninn I i .t(lruural atlas whlvrl' 
reservllir fish aire p~ricedi lower titan Iutler ittl'its. (K)er 10,000) 
licensed fishermnit giain at lealst afpart (If their- \early inctit' 
fishing in )NCCS controlledl ressrvlirs. The Hiraziliaii 
experience increseluir tonstrctiondfingerling fish rouctiot, 
stocking rsea rch,Iitl regulated coutr shold sr' ets ic 
Model for the \\-hole tropicll world , 

I tIIIIsI' SII.(:s.:, ( o\IpbosIsIN(; III: (I: h\I .lI\I [.I,III+vit) 
\oIrIJ.i I.SHi\ mis 

Source I977 
lc . l u 

1978
),, l, 

exotic :,012 20 1 3,913 20.2 2 
exotic 
exotic 
native 

2(680
1.871 
1.636 

IS 
13 
11 

2 
:3 
-1 

2,939 
2,154 
1,830 

15.1 
11.1 
9. 

3 
-1 
5 

exotic 1.533 10 5 -1,12 21.9 1 
native 
exotic 

981 
925 

7 
0 

(i 
7S 

931 
1 

.1.8 

.1.5 
6 
7 

2.151 15 1,955 10.0 

1.1,788 1(0 19,.17s 10+ 

FISH CULTURE EXTENSION 
-Thereart, 20 plrivat( farmers and four l)NOCS irrigation 

lprojects pi'(€itiie tilalpias initclisi\elV iii the Northeast, most 
located if) til' state of (U(at. 'lhv toial polnd area i \water is 
alboit 8 htectlar. rhere, is strong ftarimer intcrest in raising tilapia 
hybrids. it the (letlictin for filg('rlihgs is oI'teith'r thanl slivli. 
"ultrists raising tilapit ll)ri(ls tre producing larg( c ops (of 
fish, resIlting i liigl ecot>lnlic returi s. 

De Ci rll\ih(, Feleria e(('s. adll e(de)li\ira (4. 5) mnadet 
ecollotlic studies of (It' private farim and t\o I)NOCS 
irrigation projects raisini all-male tilapia hybrids. A cattle 

-

'j -. 

'"' 

ii , 
Over 10,000 kilograms per hectare per year of marketable all-male 
Tilapia hybrids have been harvested using agricultural by-products 
as fEeds. 
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,.9.0)", -I3v:,Il.:sr A\%1.1" .: 0 ItrI.: (wim 
T'\'l I ) Ilion, Ii\ I Nu: P'()\' 

[h________.__n____,n____C'_____\'tiiiiiltconversini 

I. Costs,--, 
lixed 	c , 


Pond i.l C........
un'tiu (:I.0i
Pond iiai tiliaic( ........ CiS I)1.0)

Total i(I(ost .	 (0(f) 

Variable .~ssl~lit 
li grling.

((r.$0.12/iinij ........ .C r.$ .180.00 

To)tal variable osis ...... 	 Cr.$ -180.0)
Io. I Iw .	 Cr.$49.00(t.1" 

Croms income (1,392 ki 
at ( :r.$12.00) ......... :r.$10,704.lX) 
., n lii, .............. (:r.$12.l.IX)

(('.S. 1,,1.17) 

Tioliiil strliri'iioil \aN pail v, ilh lroltit Oli lfit tfir) cultuho iri(l.
->$t.t 1{).s. C(ir.$12.(). 

fariiier bilt a 3,500-s(litare Ilnter farillillpond ill i niaturill 
depressioin below pens holing 12( x")iU calves". Theo nliiid\ \.as 

stockeld with .1,000 tilapia hybrids iveragini .I8 graiiis each. Thel 

wastes filnl the Calves w(re wash(d into the iond (dhl', n
llIt() 

itlher fertiliz'r ',2- ii.se. A'fteir l3(lax's, tlil' podil \\-is harv(,sthd 

aind 1.392 kilo rns (3,.977 kihiarlls periictar,)of' fish with an 

average \\eighlt (If' .100 raills were harvested. Profit for O' 130-

(lay cuilture period w-;is ( I'.$12,51l.. ) ( .151l), table 9.
 

Tw) ('aiutlil'U iniidls o1 2,300 squar imi('I''seacih \\ ve' built il 

lhei ).N()( .S Mlorada oii'\ ir it;iiii ircioject ilo(ateld ill the Stat' 


o f(~ ~~~ ~IIIL ~ ostII~ ~ ~~~ ;IIIIII ~ ~ ~\vr 	 t%(1vIIIIIi
( iii alzrit I il rcsIl \\ ) rib\uli it fhlwl5 IIlr l 'r i soiie hII 

froln all caal. r idirriv. i(ll F'achi lpoild u(i 2, IGO{)ali-mlluh 

tilapia hy'lrids wilh aln ai'i'rlr c\\il'it if I5IgailiI. 'p o i(l(,(l Iby 
i 	 f i.Fi e lld (I bi'aiidailx 

al 3 p)rcl'it oif the Iribl(v \\'i'ih.ht i i' h polld. tPohils \'.'l' 
frt-ilized \itlh 15 1 kiliLi'iiis I i" 5(ik 0((6 kilolrals pci 
liectire) if fresh cattle illu irc. Iic' braln and cattli iialiir' 
vlr ' hby -p~ro d u c tsl p rl-,(h lc o d ill dh i irl~it a i l lipro jec t(.i.A flte r 180 

(I~~i$'s,'ll hI~'h~~~ll~~i ,Ill~~lii~~l( (ill( vh h ,1I 

kilogralis of' fish (2,917 kilogLraiis per li'ctire,) ss'ililli avei'a,(. 

weight (I 235 rons aid ia (((d c(iiv\(,rsiili if .1.0 Iwo
I I. Poi s'ii 

N~ CAOP 

" "~~ ~ ~ ~ ~ ~ ~ 
7_'' 

"flit 

:"0 
" ,, 4" "' ji'l 11 " 

)y"," 

. 

Tilapla raised In DNOCS irrigation projects are being 'old in super-

markets in Fortaleza, Brazil. 

yMl-ed 917 kilograms of tilapia hybrids (3,983 kilogralns per 
(0.35-11.:(ectare) with an average ,vvighh of 38-1 grains( amld a food 

of 2.9 to I. Profit for )oth ponds over the 180-day 
culture )eriod was (:r. $3,502.25 ($250), talbile 10. 

Two earthen p)O1(Is ilt' 5.000 s(quare iheters each were built in 
the D)N )CS IPeintecoste irigation project. The Ionds were
located o saline land onfit for irrigat,(1 crops. Ponl one 
receivedl 5,000 tilapia hivhrid fingerlings witli an average weight 

i 
of I I graiis. lPondI\t\, rec(eived 5,60() tilapia hybrid fingerlings
averaging IS grains. lFingerlings \,,r(- provided by tlhe 
lPentec(iste' fish culture research station free of'charge. Fish were 
fed wheat bran at 3 percent off their body weight daiIy. Each 

pond was fertilized with 1,000 kilograms of cattle iianuire 2 
weeks before s(ocking and recuixv(d 500 kiligrans per week of
fr sh cattle iiiainlre after stocking. Tli (.attli llianiire \\'its I )v
prct of a dair) peratioin located i- the irrigation project. 
A\fteri- 253 days. I)1nd(i vwas harvested b' Ihe fariers ini theirrigatioi c(opijerative resulling ili a harvst ouf1,957 kilograms 

(3,91-1 kilogiaiiis pr hiectare) of fish wilh ill average weight of 
.102 gi'ii s. F(od ciil'rsion ias 2.5 to 1. I'l (secoinld )ond, 
harvested by draiiiig after 229 days. yielded 2.249 kilograms 
(0.498kilo rainsl)r liecire,) ()f tilapia hb\ rids I\ eraging 130 
larais. Ihe rat (i, fboid convirsion \\a.s 2.3 to 1. Fish frot both 

lpionds were sold o(illie poii( bank to a sullierliarket chain in 
Fortaleza for (:Ir. $13.50 ($1.85) per kilogran. Profit for bo1th 
pindi; s (:i-. $20,522.75 ($1,2S3), tabh' 11. 

((lit' I(). (:'I'll tlki (\isl-'\Il)'i.i' v\1i))1 liIV I\ \ "I( I 'I\ u:':s 
() ) No\ \i .1 1I' .: l'o s i llt::vari, itl(\l('~ ~~~~~~~(lt).'set; poII( \l ----

--------- IiI iii N -..\ i luii
 

i. 	 (oiqk 

liwl t.i> tS 
)h ,rr(ri''V (' ........... C:r.SI(((l.00'
 I .	 llilim- iil lillds 

(1ll 'e'ar) ............. :r.$7.(1079.0 
ILar\evs iiIli)ili ill (net) . Cr.$ ((1 .(X) 
Tol ix I costs ......... Cr.$7,,43.(X)\Varia h h , coislt
 

Iicu bral (5.,388 kg at
:..-..)u 1i.k 4) .......... C r.$.1,3111.(i0
 

Caitl iniilr, (8,MI) kg) . Cr.$1,2(0l(X)
 
li arss)labor............ (Cr.S 205.0()

Total ara clIts ...... Cr.$ 5,715.(X) 
To)lI \I 1 ............ Cr.$13,558.(XI 

C(li N ti'i'iiln (1,5,7 kgz 
().S1,75) .......... Cr.$17060.25 

\i i( 1 r.$ 3,502.a) 

~ ~ Ii~) ~ ~ ~))~ ."!i~¢.00~ \T\(.051.(~U.~ ~ ~( xrS. $250(I"'l\11 

Cr.t 

.1 ',11) ) 
: iiir io lt I lil I'l;\ .o P it wul 

Cuad Sel' ice................. C : I 6.s 


1) }ear')............. . ( :r.$1546.iI.tX 
I lar\' l iiii ,1 (110 ) C'r.$ S0t.{)0 
, .i ii lii . s) ... .. Cr.$17,870(,0 

\'a'i,,llh, ('lsts 
alivoi n 9,55 k 
Ctr .$(i.9 A.kg) ........~~~(;illh'-(36i,5)00 kg ) ::r.. .512.2 5~ lllilll 	 Cr.1",85,00},) 

oih \ariail, coQ ...... Cr.$ 18,382.25 
)'Il\1 I (1 I ............. Cr.$ :30, 58.25 

lies(lll . k 

i ( .$13.50) .......... 	 ( r.$ 56,781(I
 

(t.S. $I1,28J_2.H7) 

$1.1))) t'.S. = (r.$1ItX1. 
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informnation iite 
Director of the )epartment otf Fisheries and Fish Culture at the 
following address: 

Director 
l)epartinento Nacioial de ()bras Coitra os 
Secas 	(l)N()CS) 
A'. 	 )uque (ItCaixias, 171 
C(aixa 	 Postal 650 
60.000-Forthaleza, Ceara, lrazil 

'or 1m1ore ommunica directlIy with time 
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